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^ @ Method for selecting a broadcasting station In a RDS-recelver. 



@ In an RDS receiver being capable of receiving 
an RDS broadcast wave on wiiich HDS data, sucii as 
a plurality of alternative frequency data and pro- 
gramme identification data of the same network 
group, are frequency-multiplexed, a method for se- 
lecting a broadcasting station Is used when the re- 
ceiving condition has deteriorated in the midst of 
receiving a radio broadcast wave: the ROS receiver 
automatically starts to tune to an altemative broad- 



casting station within the same broadcasting networic 
group in order to receive the same programme, 
preferably a broadcasting station located com- 
parativiiy ctose to the receiver, is selected. Since, in 
accordance with this invention, the tunirtg is per- 
formed by reading back the alternative frequency 
data from the latest in the stored list of alternative 
frequencies, thus selecting a new networic station 
within a short period of time. 
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BACKGROUND OF THE INVENTION 

Held of the Invention 

This invention relates to a method of selecting s 
a t>roadcasting station for a radio receiver and. 
more particularly, to a method of receiving a- radio 
data system (RDS) signal multiplexed on a broad- 
cast wave with use of an RDS radio receiver. 

JO 

Description of the Prior Art 

A new FM broadcasting system has ba&n pro- 
posed by European Broadcasting Union (EBLI)» 
wherein programme type data, traffic programme is 
identification data, enhanced other network data 
such as of alternative frequencies, all of which bear 
the same programme as ttiat of presently receiv- 
ing, and the like are broadcasted as an RDS signal 
by frequency-multiplexing onto an FM stereophonic 20 
signal. 

Ihe RDS signal is a two-phase DPSK signal 
having a bit rata of 11S7.5 bps. a frequency spec- 
trum of which Is shown in Rg. 1. and Is frequency- 
multiplexed on an auxiliary canier wave of 57 KHz. 2s 
which is the third harmonic wave of a 19 KHz pilot 
signal for stereophonic sounds and located at tiie 
outside of a frequency bandwidtti of an FM wave, 
by way of an amplitude modulation in accordance 
with a c&rrfer'Stqipression system. 30 

A data structure of a base band of the RDS 
signal is shown in Rg. 2. wherein the data has 104 
bits to form one group and is divided into four 
blocks, each btock includes twenty six bits where- 
tiy sixteen bits of which are assigned for an in- os 
fomnation word and that ten bits for a check word. 
Contents of each information word are defined by 
group type codes which will be explained 
hereinafter. The check word provide a parity bit of 
each block with an off-set assigned for every bk>ck. 40 

As to the infonnation word of each block, the 
infonmation word of tiie block 1 always designates 
a 16-bit programme Identification (PI) code contain- 
ing Infonnation to identify a country, area, network 
and the tike. The information word of ttie block 2 4S 
contains a 4-bit group type code. l-t>it traffic pro- 
gramme identification (TP) code. 5-bit programme 
type (PTY) code and the like. 

The information words of the tilocks 3 and 4 
are prescribed in response to tite group type de- so 
fined by ttie group type code of ttte block 2. As to 
an information in accordance witti tiie present in- 
vention, ttiere are 8-bit alternative frequency (AF) 
data in ttia block 3 for designating ttie frequency 
data of neighboring network stations which broad- 55 
cast the same programme as that of ttie broadcast- 
ing station presentiy in listening, and tttat 16-bit 
program sen/ice name (PS) data in tiie block 4 for 



designating the name data relating to names of 
broadcasting stations for use in displaying a station 
name of ttie listening broadcasting station. 

One of the utilities of ttie ROS signal Is a 
network foUow-up function. In accordance witti ttils 
function, during the movement such as by a motor 
vehicle, for example, ttie PI code and AF data 
muftiplexed on the receiving radio broadcast wave 
are decoded and resultants are stored as an AF 
list, in the order decoded, in a prescribed area of a 
memory. The stored AF data are read out in the 
order stored at' the time when ttie recehring con- 
dition is changed for ttie worse in ttie midst of 
recehring a radio broadcast wave from a selected 
broadcasting station and ttien ttie RDS receh^ 
automatically starts to tune in anottier broadcasting 
station within the same broadcasting network group 
in order to recede ttie same programme in a good 
receiving condition at all tinnes. 

To tune in anottier broadcasting station witti 
good reception wittiin ttie same broadcasting net- 
work group by reading back the AF data from ttie 
AF list in accordance witti a priori metiiod. ttie 
tuning is performed in such an order that the AF 
data have been stored In ttie AF list 

However, if the order of storing the AF data is 
ttie same as ttiat of read back like in tiie prior-art 
method, ttiere is a possibility of tuning such as to 
start with a network station located at ttie most 
distant point from tiie present position wtien travel- 
ing a long distance, thus resulting in a problem of 
taking a long period of time before switctiing over 
to anottier broadcastnig station which is in good 
receiving condition. 

It is therefore an object of this * invention to 
provide a method of stiortening a time required for 
an RDS receiver in selecting a broadcasting station 
at the time when a receiving condition is changed 
tor ttie worse and ttie RDS receiver automatically 
starts to tune in another broadcasting station within 
a group of broadcasting networks which is broad- 
casting the same programme as that of listening. 

SUMMARY OF THE INVENTION 

In an RDS receiver being capable of receiving 
an ROS broadcast wave on which RDS data, such 
as a plurality of alternative frequency data and 
programme identification data concerning about the 
sanne network group, are frequency-multiplexed, 
ttte present invention comprises the steps of. a first 
processing step for storing, in the order decoded, 
ttie alternative frequency data in a prescribed area 
of a memory to provide a list of altemative fre- 
quencies for each network: a second processing 
step for storing ttie programme klentification code, 
upon receiving a command, by decoding a re- 
ceived radio wave broadcasted from a listening 
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broadcasting station; and a third processing step 
for selecting an alternative broadcasting station, by 
reading back the alternative frequency data* in the 
order from newly stored, of the same tiroadcastlng 
network group as that of the listening broadcasting s 
station from the list of alternative frequencies pro- 
vided by the first processing step, upon detecting a 
presence of such aftemative broadcasting station, 
which corresponds to the read-out alternative fre- 
quency data, when whose programme identification to 
data is discriminated identical to the programme 
identification code stored at the second processing 
step and whose broadcast wave fias a signal level 
at or above a predetermined signal level. 

Consequently, in accordance with the method is 
of selecting a broadcasting station embodying tiie 
present invention, at the time when tiie receiving 
condition has changed for the worse in the midst of . 
receiving a broadcast wave from the listening 
broadcasting station and then ttie RDS receiver 20 
automatically starts to tune in an alternative broad- 
casting station wittiin tiie same broadcasting net- 
work group by reading back tiie altemative fre- 
quency data of ttie same network group from the 
stored list of altemative frequencies tn order to 25 
receive the same programme as ttiat of listening, it 
is possible to select a new network station located 
in comparative close to tiie listening broadcasting 
station, then in order, since the tuning is perfomned 
by reading back ttie frequency data from tiie latest 30 
in ttie stored list of altemative frequencies, tiius 
selecting tiie new network station, as an altemative. 
in good reception within a short period of time. 

BRIEF DESCRIPTION OF THE DRAWINGS 35 

Fig. 1 is a frequency spectrum diagram showing 
a stereophonic signal including an RDS signal; 
Rg. 2 is a diagram showing an RDS data struc- 
ture of a base fctand; 40 
Fig. 3 is a btock diagram showing a fundamental 
stnjcture of an RDS receiver for use in im- 
plementing a mettiod of selecting a radio broad- 
casting station embodying the present invention; 
Rg. 4 is a block diagram showing an RDS signal 46 
detecting stage of Rg. 3; 
Rg. 5 is a flow chart showing operational steps 
for provkling an AF list in accordance witii tfie 
present Invention; 

Hg. 6 is a diagram showing an example of tite so 
AF list provided by implementing tiie operational 
steps of Rg. 5; and 

Rg. 7 is a ftow chart showing operational steps 
for implementing a network follow-up process in 
accordance with the present invention. 55 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 



A preferred embodiment of tills invention will" 
now be described in detail by referring to tiie 
accompanying drawings. Referring first to Rg. 3, 
there is shown a block diagram of a fundamental 
structure of an RDS receiver to implement a metti- 
od of selecting a broadcasting station in accor- 
dance with the present invention. 

In Rg. 3. an FM broadcast wave multiplexed 
with an RDS signal, which Is received by an an- 
tenna 1, is converted into an intermediate frequen- 
cy (IF) of 10.7 MHz at a front end 2 after a desired 
broadcast wave being selected and is amplified 
with use of an IF amplifier 3. The front end 2 
consists of, for example, a Phase-Locked Loop 
(PLL) synttiesizer including a programmatile di- 
vider, whereby a dividing ratio of ttie program- 
mable divider is controlled to perform a tuning 
operation. 

The FM signal of 10.7 MHz amplified and limit- 
ed at the IF amplifier 3 is restored to an audio 
. signal at an FM detector 4 and. when ttie broadcast 
is a stereophonic broadcast, the limited FM signal 
is separated into audio signals of left (L) and right 
(R) at a stereophonic demodulator 5 for outputting 
reproduced L and R audio signals tiirough a muting 
circuit 6. 

There are also provided a level detector 7 to 
detect a received signal level (electric field 
strengtii) based on an IF signal level at tfte IF 
amplifier 3, and a station detector 8 to output a 
station detection signal to provide ttie detection of 
a broadcasting station when ttie received signal is 
at or above a predetermined signal level and ttiat 
an output detected on an S-curve characteristic at 
the FM detector 4 is wittiin a range of predeter- 
mined levels. 

Further, ttiere is provkled an RDS signal detec- 
tor 9 to detect an RDS signal from ttie detected 
output of ttie FM detector 4, whereby RDS signal 
detected by ttie RDS signal detector, ttte received 
signal level detected by ttie level detector 7 and 
ttie station' detecting signal detected by ttie station 
detector 8 are all fed to a controller 10 comprising 
a microcomputer. 

The controller 10 accepts an infomnation word 
of each block contained in ttie RDS signal being 
fed as a group unit or accepts such as PI code, AF 
data. PS data and the like and stores tttem in a 
memory 11. A desired broadcasting station, or a 
broadcasting station other ttian the broadcasting 
station presentiy in contact wittiin ttie same net- 
work, is selected by controlling ttie division ratio of 
ttie programmable dhnder, which constittites a part 
of the front end, based on a tune-in command 
given through an operation unit 12 or AF data read 
out from ttie AF list during tiie networic foUowHjp 
process. In addition to ttiis, the controfler 10 out- 
puts a switching signal to turn off a muting circuit 6 
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in a duration of tuning operation. 

Rg. 4 ts a block diagram showing a detailed 
circuit arrangement of the RDS signal detector 9 of 
Rg. 3. This detector is a circuit provided for ex- 
tracting the ROS signal from a stereophonic com- 
posite signal output from the FM detector 4 and 
outputs the RDS data wherein one group consists 
of 104 bits. 

The operation of the ROS signal detector 8 will 
t>e described hereinafter. The detected output of 
the FM detector 4 is fed to a filter circuit 20 and 
thereby extracted is a 57 KHz subcarrier wave. A 
PU. circuit 21 demodulates the RDS signal mul- 
tiplexed on the subcanler wave through amplitude 
modulation. A D-PLL circuit 22 generates a clock 
signal for use in data decoding from the RDS 
signal. A lock detector circuit 24 detects a state of 
D-PLL circuit 22 wfiether it is in a state of locking 
or unlocking and switches over lock ranges of the 
PLL circuit 21 and D-PIX circuit 22 based on the 
detected output thereof. 

The ROS signal demodulated at the PIX circuit 
21 Is then decoded at the decoder 23 in synchro- 
nous with the clock signal fed from the D-PLL 
circuit 22, and converted Into tfie RDS data wherein 
one group Includes 104 bits made up of 4 btocks 
each of which has 26 bits, as shown In Bg. 2. The 
RDS data are then fed sequentiaify to a 
block/group synchronization detector 25 at every 
group for providing a synchronization between the 
groups and blocks based on offset words alk>tted 
to 10-btt check words of each block, and error 
detection for 16-tnt information words is imple- 
mented simultaneously based on the check words. 
The error-detected data are then error corrected at 
an error correcting drcuit 26 and fed to the controt- 
Ier10. 

A process for providing an AF list by taking in 
the PI coda and AF data contained in the RDS data 
tietng mulfiplexed on the broadcast wave in recep- 
tion, will be described hereinafter by refening to a 
flowchart of Rg. 5. 

This process is performed when a new broad- 
casting station is tuned in upon rscehfing the tune- 
in command from the operation unit 12 or In a 
duration of executing the network fblk>w-up pro- 
cess, whereas, for example, the AF list has already 
stored In ttie memory 11, as stiown in Rg. 6. The 
AF list of this type is capable of storing the maxi- 
mum of eight kinds of AF data, from a list one to 
list eigtit in order, in a plurality of networks A - N. 
In the example shown in Rg. 6. seven kinds of AF 
data Ai - A? are stored In the network A, three 
kinds of AF data Bi • Ba are stored In the network 

B and five kinds of AF data Ni - Ns are stored 

in the network N. 

The controtler 10 receives the PI code and AF 
data, after demodulation, from the RDS signal mul- 



tiplexed on the FM broadcast wave presently in 
reception, and stores them In a predetermined area 
in the memory 11 (Step SI). Step S2 discriminates 
a broadcasting network from the stored Pt code, 
5 and it Is searched at step S3 whether or not the 
same AF data has already t^een stored in the AF 
list of the discriminated network. If It has, the 
process for providing the AF list will be temninated, 
whereas if it has not, "1 " Is accumulated at step S4 

TO to the contents of a resistor Ri 0 = A, B N) 

provided for each network. At step S5, It Is 
checked whether or not an accumulated number 
reaches to "9". If it is, the contents of the register 
Ri is set to "1 * and, at the same time, a flag Fi is 
IS set to '1" at step S6 to designate that the AF list of 
the corresponding network Is filled up. 

In each register Ri, stored is a number of AF 
data which is stored in the AF jist of each network. 
In the AF list shown in Rg. 6. for example. numt>er 
20 T" is stored in the register Ra that corresponds to 
the network A, numt)er "3" is stored In the register 

Rb that conresponds to the network B and 

numt>er "5" is stored in the register Rn that cor- 
responds to the network N. Accordingly, if the AF 
25 data of the network B Is taken In at the step Si. for 
example, the contents of the register Ra will be 
changed to '*4*' by Implementing the process of 
step S4. Further, if the eight kinds of AF data have 
already been stored in a certain network, the con- 
30 tents of the register 1% is set to "1" and simulta- 
neously the flag R, which indicates the saturatton 
of the AF list, is set to "1" in order to store new AF 
date by rewriting the contents of tfie list one. 

If it Is checked at step S5 tfiat the accumulated 
36 numbot Is not reached to '*g'*, step S7 stores the 
AF data in a selected storage area of the register 
Ri assigned for the network of the AF list to termi- 
nate the AF list providing pirocess. More specifi- 
cally, in the example shown above, the AF date 
40 taken in a position of list 4 of the network 8 Is 
stored as AF data Bi. in like way, AF date are 
stored in order from the list one of the AF list in 
separate networks. 

The operation of the network foltow-up process 
46 to be Implemented in response to a switohing 
command, which is generated at the time when the 
reception sensitivity of the FM broadcast presently 
in receptfon is decreased, wit! be described 
hereinafter by referring to a flowchart shown In Rg. 
50 7. 

Upon initiation of the process, the PI cods and 
AF data are decoded at step S10 from the ROS 
signal contained in the broadcast wave presently in 
reception and stored In a prescribed area of the 
Sff memory 1 1 . Step Si 1 discriminates a broadcasting 
network from tiie stored PI cods and. then, step 
SI 2 sets the contents of the register Ri which 
corresponds to the discriminated broadcasting net- 
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vrork to a counter C. The contents of ttie register Ri 
designate a memory location where stored are the 
latest AF data among the AF data stored In the AF 
list as it Is apparent from the AF list providing 
process shown In the flowchart of Fig. 5. Accord- 
ingly, the memory location of the latest AF data is 
set to the counter C. 

Following to step Si 2. step Si 3 reads the AF 
data In the memory location addressed in view of 
the contents of the counter, or the latest AF data, 
from the stored AF list Step S14 In turn provides 
the muting circuit 6 with a muting. Step SI 5 out- 
puts the read out AF data to tfie programmable 
divider of the PLL synthesizer at the front end 2 
and. at the same time, step S16 sets a timer so as 
to provide a time required for locking the PLL 
synthesizer. 

Upon elapsing the set time of the timer (step 
SI 7). It Is discriminated at step SI 8 whether or not 
there is any broadcasting station to tune In based 
on a station detection signal fed from tite station 
detector 8. If there Is not, ttie programme goes to 
step S30, the operation of which will be explained 
in detail hereinafter, for checking the contents of 
ttie counter, whereas If there Is, it Is detemtined at 
step S19 whether or not a received signal level fed 
from the level detector 7 exceeds a predetermined 
value, [f the received signal level exceeds the pre- 
determined value, step 820 takes in the PI code 
from the RDS signal contained in ttie newly re- 
ceived broadcast wave, and at step 21, it is deter- 
mined whether or not this PI code Is identical to 
that of the former broadcasting station in reception 
which has previously been taken In at step SIO. If 
it Is not. tile programme goes to step S30. whereas 
if It is, step S22 releases the audio muting of the 
muting circuit 6. In this way. selected is a broad- 
casting station which belongs to the same broad- 
casting network group and is broadcasting the 
same programme as tiiat has been listening, and 
the network follow-up process is brought to end. 

If it is discriminated at step SI 8 that tiiere is no 
broadcasting station to receh/e based on a station 
detection signal fed from the station detector 8 and 
that if ttie receiving signal is less tt>an tiie pre- 
determined set value in strengtti. further if it Is 
determined at step S21 tiiat the PI codes are not 
tiie same, it is detennined at step S30 whettier or 
not the contents of tiie counter C is "1". If it is not 
a decrement is given to tiie counter C at step S31, 
and it is checked at step S32 whether or not ttie 
decreased count value of the counter C coincides 
witii ttie contents of ttie register Ri. If it is not tiw 
programme returns to step Si 3 for repeating tiie 
operational steps as described atiove. 

If it is determined at step S30 that a count 
value of the counter C is "1 *, it is decided at step 
S33 whettier or not the flag R Is "I", in other 



words, ttie AF list of the corresponding network is 
full of AF data. If it is, step S34 sets tiie count 
value of ttie counter C to tfie maximum value of 
"8". It is then determined at step 332 whettier or 
5 not the count value of ttie counter C coincides with 
ttie contents of tiie register RI. If It is not ttie 
programme returns to step Si 3 for repeating ttte 
operational steps as described above. 

If It is detenmined at step S32 ttiat ttie count 
10 value of the counter C Is Identical to ttie contents 
of the register Ri, or if it is decided at step S33 ttiat 
ttia flag R Is "O", ttie retrieval for tiie AF list of ttie 
conresponding networic is brought to end as tiiere is 
no receivable network broadcasting station, and 
IS putting the ROS receiver tiack to tune in the former 
broadcasting station in accordance with operational 
steps o1 step S35 and the followings hereinafter 
described in detail. 

In accordance with the operational steps as 
20 described atsove, for example, if it is assumed tfiat 
the AF data are stored in ttie AF fists one through 
five of ttie corresponding broadcasting networics, 
ttie read out of tiie AF data will be commenced 
from ttie latest AF data stored in ttie AF list tive. If 
25 a receh^able station is not found in the AF list five, 
ttie read out of the AF data is continued to a 
subordinate order such as tiie AF list four, AF list 
three. .... AF list one by giving a decrement to the 
counter C until tiie acquisition of receivable net- 
so woric stati'on. The retrieval of ttie AF list will be 
terminated when ttie count value of the counter C 
reaches to "1 

Furttier, if it is assumed that the AF data are 
stored in the whole AF lists, one through eigfrt. of 
ss the corresponding broadcasting networks and the 
latest AF data is stored in the AF list six, the read 
out of the AF data will be commenced from ttie 
latest AF data stored in tiie AF list six. If a receiv- 
able station is not found in tiie AF list six, the read 
40 out of the AF data is continued to a sutiordinate 

order such as ttie AF list five, AF list four AF 

list one by giving a decrement to the counter C 
until Uie acquisition of receivable networic station. 
The contents of the counter C Is set to "S" when 
45 the count value reaches to "1" in ttie process of 
the retrieval, and ttie read out of tiie AF data Is 
again continued to the subordinate order from ttie 
AF list eight ttien to the AF list seven and ttie 
retrieval of ttie AF list will be terminated when ttte 
50 count value of ttie counter C reaches to "6". 

Now back to the flowchart ol Rg. 7, operational 
steps following ttie step S35 will be described 
hereinafter. If it is decided at step S32 that the 
count value of the counter C and the contents of 
5S the register Ri are identical to each otiier, or if it is 
decided at the step 332 ttiat the flag R Is "0", step 
S35 reads the frequency data of the former broad- 
casting station stored at step SIO. At step S38. tiie 
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read out frequency data are fed to the program- 
mable divider of the front end 2 and, simulta- 
neousty. step S37 sets the timer. Upon elapsing 
the set time of the timer (step S38), step 339 
releases the audio muting of ttie muting circuit 6, s 
whereby the broadcast wave reception by the ROS 
receiver is returned to the former broadcasting 
station. 

In accordance with the present invention, since 
the AF data stored in the AF list are read out from ro 
the latest AF data to the old in order during the 
operation of network foHow^up process, the selec- 
tion of broadcasting station to tune in next can be 
started from a broadcasting station which is located 
comparatively close to the point where the RDS 75 
receiver is presently positioned. Accordingly, in 
accordance with the present invention, it Is possible 
to select a network station of good reception within 
a short period of time, thus decreasing a time 
required for tuning to a great extent 20 

It Is to be understood by those skilled in the art 
that the foregoing description relates only to a 
prafenBd embodin>ent of the invention and that 
various changes and modifications may be made in 
the Inventhsn without departing from the spirit and 2s 
scope thereof. 

In an ROS receiver being capable of receiving an 
ROS broadcast wave on wtiich RDS data, such as 
a plurality of alternative frequency data and pro- 
gramme rdentrfication data of the same network so 
group, are frequency-multiplexed, a method of se- 
lecting a broadcasting station in which, at the time 
when the receiving condition has changed for the 
worse in ttte midst of receiving a radio broadcast 
wave and then the RDS receiver automatically 35 
starts to tune in an alternative broadcasting station 
within the same broadcasting network group in 
order to receh^ the same programme as that of 
listening, a new network station located in com- 
parative close to Uie listening broadcasting station 40 
is selected at first then in order. Since, in accor- 
dance with this invention, the tuning is performed 
by reading back tfie altemative frequency data 
from the latest in the stored list of aftemative fre- 
quencies, thus selecting the new network station. 45 
as an altemative. In good reception wittiin a short 
period of time. 

Claims 

60 

1. A mettiod of selecting a broadcasting station 
for an RDS receiver being capable of receiving 
an RDS broadcast wave of the type, wherein a 
plurality of altemath/e frequency data and pro- 
gramme identification data concerning about 55 
the same broadcasting network group are 
frequency-multiplexed on a broadcast wave, 
comprising tiie steps of: 



a first processing step for storing saM plu- 
rality of altemative frequency data In a pre- 
scribed area of a memory, in the order de- 
coded, to provide a list of altemative frequen- 
cies for each network; 

a second processing step for storing said 
programme identification data, upon receivtng 
a command, by decoding a received broadcast 
wave from a listening broadcasting station; and 

a tiiird processing step for selecting an 
altemative broadcasting station, by reading 
back the attamative frequency data, in tiie or- 
der from newly stored, of the same broadcast- 
ing networic group as ttiat of ttie listening 
broadcasting station from tiie iist of altemative 
frequencies provided by tiie first processing 
step, upon detecting a presence of such alter- 
native broadcasting station, which conesponds 
to the read-out altemative frequency data, 
when whose programme identification data Is 
discriminated identical to the programme iden- 
tification code stored at ttte second processing 
step and whose broadcast wave has a signal 
level at or above a predetermined signal level. 

Z A metttod of selecting a broadcasting station 
for an RDS receiver as defined in claim 1, 
wherein a networic fbllow-up process is initiated 
automatically when a receiving condition is 
changed to the worse. 

a A metttod of selecting a broadcasting station 
for an RDS receiver as defined in daim 1, 
wherein a network tbllcw-up process is initiated 
based on a tune-in command given through an 
operation unit 

4. A method of selecting a broadcasting station 
for an RDS receh^ as defined in daim 1, 
wherein an altemative broadcasting station Is 
selected by controlling a division ratio of a 
programmable divider, which constitutes a part 
of a front end, based on the altemative fre- 
quency data read out from the list of alter- 
native frequendes. 
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